Nutritionists are encouraging use of natural growth promoters in livestock feeds due to their ability to prevent side effects that causes by chemical agents. Black pepper seeds are spices that may use as feed additives to enhance survival, and growth of fish. In the present study, the effects of graded levels of black pepper seeds meal (BPSM) on growth performance, feed and nutrient utilization, body composition and cost-benefit analysis of Florida hybrid red tilapia juveniles were studied. Eight glass aquaria with the dimensions of 70 x 30 x 40 cm were used to stock 15 fish averaging 8.6 g/fish. Four experimental diets were formulated to contain 0, 0.5, 1.0,and 2 % of BPSM as feed additive in red tilapia diets. All the diets were isonitrogenous (29-30% crude protein) and isocaloric (457-463 kcal GE/100 g diet). The feed amount was given three times daily, six days a week for 60 days. Fish were weighed biweekly and feed amounts were adjusted on the basis of the new fish weight. Body weight, weight gain and specific growth rate (SGR) of fish fed the control diet was relatively lower than all diets had BPSM except the diet containing 2% BPSM. Fish fed 0.5% BPSM was significantly higher (P<0.05) SGR, feed conversion ratio (FCR), protein efficiency ratio (PER), productive protein value (PPV %) and energy retention (ER %) than other tested black paper levels. No significant differences (P>0.05%) were found in moisture, protein, fat, ash and energy contents among all the fish groups fed BPSM levels and the control diet. In addition, diet containing 0.5% BSM was economically superior to other tested levels of black paper in diets. It seemed to save about 28% of feed cost consumed to produce one kilogram fish gain (incidence cost). It was recommended to use black pepper seeds meal in fish feeds on the commercial scale at level of 0.5%.
Introduction
Natural feed additives including some spices or medicinal and aromatic plants in aquafeeds used to minimize the adverse effects of chemical agents (El-Dakar et al., 2005) . Recently, marjoram, basil, licorice roots, black seeds, peppermint leaves, fenugreek seeds and caraway seeds were successfully use in fish feeds Shalaby et al., 2003; El-Dakar et al., 2004a, b, c; Shalaby, 2004; El-Dakar et al., 2005 and El-Dakar et al., 2012) ). The spices may be used as environmental-friendly feeds in shrimp diets in order to reduce the amount of pollutants in the effluent water (Lawerance et al., 2001) . In this context, incorporation of some natural plants may be caused a reduction of uneaten feed percent by aquatic cultured animals (Sakr, 2003; El-Dakar et al., 2004a,b,c) , about third of feed introduced to cultured fish is wasted into the water (Axler et al., 1996) causing adversely effects on water quality. Previous studies indicated that use of marjoram, basil and peppermint in tilapia diets decreased feed waste to 3-16% in fish culture units (El-Dakar et al., 2004a,b) . The reduction of feed waste may be due to attract of fish to diets through the flavor of spices as feed additives. Flavor is a most important characteristic property, which governs the acceptability of any food product. Black pepper is one of the most spices has strong flavor which is also known as the 'king of spices' or even as 'black gold'. Different products from black pepper available are ground pepper, pepper oil and oleoresin (Ravindran and Johny, 2001 ). Black pepper is an excellent source of manganese, iron and vitamin K (Purseglove et al., 1981) . Black pepper has demonstrated impressive antioxidant and antibacterial effects; it is remarkably beneficial for digestion. Pepper is associated with a number of functional properties such as antioxidant effects and antimicrobial properties (Kapoor et al., 1993) . Studies on the use of black pepper as a feed additive in fish nutrition are very scarce. Therefore, the aim of this study is to evaluate the effect of black pepper as a feed additive in fish diets and study their effects on growth performance, feed conversion, nutrient retention efficiencies, body composition and cost-benefit analysis for red tilapia hybrid Red Tilapia, Oreochromis niloticus (Linnaeus) x Oreochromis mosambicus (Peters).
Materials and Methods
This work was carried out in Fish Nutrition Laboratory, Aquaculture Division, National Institute of Oceanography and Fisheries (NIOF), Alexandria Branch Egypt. Eight glass aquaria with dimensions of 70 x 30 x 40 cm, total net volume for each aquarium was 70 L, were used in this study. All aquaria were filled with dechlorinated tap water stored 24 hours before used. Fingerlings of red tilapia were obtained from Marine Fish Hatchery (MFH), (21 Km west of Alexandria) and transferred to Fish Nutrition Lab NIOF, Anfoushy, Alexandria, Egypt. After arrival, all fish were kept for one week to alleviate stresses and to be adapted to the new conditions. Ten fish in the same initial weight (8.6 g/fish) were selected randomly and allotted into the experimental aquarium. Fish were fed the control diet for two weeks, during this period healthy fish of the same weight replaced dead one. Four experimental diets were formulated to contain 0, 0.5, 1 and 2% of black pepper. Each diet was fed to two randomly assigned duplicate aquaria. Ingredient composition of the experimental diets is presented in Table  ( 1) . Fishmeal was home made by collecting small fish and non-saled fish named locally "Wazafa" dried at 60 ºC. Grounded and sieved prior to keep at -1 ºC. Soybean meal 43% was used as a plant protein source. Yellow corn, wheat bran, wheat milling by-product and sunflower oil were served as energy sources. The experimental diets were prepared by mixing dry ingredients with water and then pelleted using a meat mincer with a 1-mm diameter. The pellets were air dried and stored at -1 ºC until use. The pelleted feed were slightly broken. (Table 2) according to (AOAC, 1990) for dry matter, crude protein, ether extract, crude fiber, nitrogen free extract (NFE) and ash. The gross energy contents of the experimental diets and fish samples were calculated by using factors of 5.65, 9.45 and 4.2 kcal/g of protein, lipid and carbohydrate, respectively (NRC, 1993). Digestible energy content was calculated from standard physiological fuel values as 4 and 9 kcal/g of protein and carbohydrate and lipid, respectively (Garling and Wilson, 1976) . Analysis of variance (ANOVA) was carried out according to Snedecor and Cochran (1982) using a completely randomized design (CRD). Differences were subjected to Duncans Multiple Range-Test (Duncan, 1955) at a significance level of 0.05. All statistical tests were performed using the MSTAT-C (1988) software.
Results and Discussion
The natural plants have incorporated in feeds as feeding attractants for some species Shalaby, 2004; AbdElmonem, et al., 2002; El-Dakar et al., 2004) . The results for growth and feed efficiency of experimental fish are presented in Table ( 3). Fish fed the diets containing 0.5-1% BPSM grew significantly (P<0.05) faster than those fed the control diet. However, fish fed diet had 2% BPSM were not significantly (P>0.05) than those fed the control diet in body weight and weight gain. While specific growth rate of fish received 2% BPSM being relatively lower value than the control diet. Similar phenomena was obtained with different spices as peppermint (Sakr, 2003) , anise (Hanafy, 1995; Sakr, 2003) , licorice roots , marjoram (ElDakar et al., 2004) , chamomile (Abd-ElMaksaud et al., 2002) and Carawya (ElDakar, 2004) . The improvement of growth performance of fish fed diet containing BPSM upto 1% level may be attributed to black pepper constituents include essential oils, phytoenzyme, minerals and vitamins. Tainter et al. (2001) reported that pepper seeds having piperine, eugenol, as essential oils, lipase, calcium, potassium, selenium and vitamins A and K. Similar results are found by Musenga, et al. (2007) . Srinivasan (2007) reported that black pepper has vitamin-A (Beta Carotene), which is very beneficial for ocular health as well as is a very good antioxidant. , 2004a,b,c and Shalaby, 2004) . The present study confirmed the previous studies that revealed a good response of spices to tilapia sp e.g., garlic, onion, marjoram, caraway, basil, anise, fennel, licorice, black seeds and fenugreek). Fish fed 0.5-1% BPSM were consumed more feed, protein and energy than those fed other tested groups. These results are in agreement with those obtained by El-Dakar et al. (2004a) who noticed that use marjoram leaves in tilapia feeds led to increase palatability and feed intake. Schanenberg and Paris (1977) explored that spices have gastric, aromatic and appetizing effect; they caused improving in palatability index and redaction of uneaten feed amounts (Mir et al., 1998; El-Dakar et al., 2004a, b) . Feed waste decreased from 33% with control diet to 3% with diet containing 2% dried marjoram leaves (ElDakar et al., 2004a) . Similar results were obtained by and El-Dakar et al. (2004 a,b,c) . However, uneaten feed percent has been decreased to only 3% with dried marjoram leaves ; 8% with of dried basil leaves (ElDakar et al., 2004b) . While the feed waste percent was not influenced by caraway seeds ).The present study confirmed the above findings where feed intake increased when fish fed on diets containing 0.5-1% BPSM than the control diet. These results may be due to its strong feeding attraction activity of black pepper flavor. The best FCR found in fish fed diet containing 0.5% BPSM because black pepper may have health benefits, particularly in enhancing digestive tract function. This agree with studies of Capasso et al. (2002) and Vazquez-Olivencia et al. (1992) who reported that black pepper has piperine that can stimulate digestive enzymes, modify stomach secretions, alter gastrointestinal feed transit time, and inhibit diarrhea in rat and mice. Inclusion of 2% BPSM in diet resulted in a decline in the FCR that may be due to stimulate stomach secretions and its effects on the rapidity of movement of food through the digestive tract (Vazquez-Olivencia, et al., 1992) . Protein efficiency ratio, protein productive value and energy retention of fish fed 0.5% BPM was significantly (P<0.05) higher than other test levels. Protein and energy utilization value were decreased with the increasing of BPSM levels that may be due to the presence of piperine in pepper which increase the body's expenditure of energy, apparently by affecting Black pepper has demonstrated impressive antioxidant and antibacterial effects--yet another way in which this wonderful seasoning promotes the health of the digestive tract. the production of hormone-like chemicals that regulate energy balance. (Westerterp-Plantenga, et al., 2006) . Chemical composition of whole body fish fed different levels of BPSM in diets of Nile tilapia is showed in Table ( 4) . There was a significance (P<0.05) higher in ash content of fish fed 2% BPSM than those fed the other tested or control diets. However, there were no significant (P>0.05) differences in protein and ether extract contents. Different spice plants gave similar results (Shalaby, 2004) .
Cost-benefit analysis (Table 5) showed that the using of 0.5% BP in red tilapia diet resulted in significance decrease in the incidence cost and increase in profit index than other diets. 
